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ABSTRACT 
 
Urban Agriculture is crucial to the supply of food especially fresh vegetables in many urban 
areas including Accra. In addition to the supply of food, it serves as a source of employment 
and income for many urban dwellers. However, most urban farmers resort to the use of 
pesticides in controlling the pest pressures they face.  
The Dzorwulu Plant Pool Site in Accra was used as a case study to explore the attitudes of 
urban farmers towards the use of pesticide, assess the threats they face by using pesticide and 
together with them, identify alternative ways of controlling pest. By employing convenience 
and purposive sampling techniques, 15 farmers and 5 other stakeholders were selected for data 
collection through participant observation, interviews and focus group discussions. Secondary 
data was used in the study. 
The use of chemical pesticides was found to be the sole means by which the farmers controlled 
pest. The farmers feel spraying with chemicals is not only effective, it is also the only viable 
option available to them at the moment. Even though they are aware of other pest control 
strategies such as Integrated Pest Management (IPM), they lacked in-depth knowledge about 
the principles of IPM and hence employ it to control pests. 
The use of pesticides poses serious health hazards to both farmers and consumers of fresh 
vegetables, in addition to the serious environmental damage it causes. The Dzorwulu farmers 
reported health conditions such as dizziness, skin and nausea irritations after spraying. This is 
mainly due to the inappropriate handling and mixing of the chemicals as well as the non-use of 
personal protective clothing on the part of farmers during spraying. Pesticide residues on 
vegetables and other food products due to indiscriminate spraying also pose serious health 
threat to consumers and the environment.  
Even though the farmers rely only on pesticide as a way of controlling pest, they are willing to 
adopt sustainable pest control strategies such as IPM. However, they are calling for serious 
research and training on the part of government so that whatever alternative strategy introduced 
to them can be effective in controlling to pest to facilitate adoption. 
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1.0 Introduction 
 
Urban agriculture(UA) has been identified as an important source of food including fresh 
vegetables for many cities in Sub-Saharan Africa (Cofie, van Veenhuizen, & Drechsel, 2003). 
In Accra, the capital of Ghana, UA is credited with the supply of  large chunk of fresh 
vegetables such as cabbage, green pepper, spring onions and lettuce which are in high 
demand due to the cosmopolitan nature of the city (Coffie et al., 2005). Apart from satisfying 
the dietary needs of the ever-increasing population of urban areas, UA is also a critical source 
of employment for the many small-scale farmers who are involved in this venture and thereby 
enhancing their livelihoods and alleviating poverty (Cofie et al., 2003; FAO, 2008). 
UA in Accra can be categorized into two groups: backyard gardening and open-space 
farming (Adeoti, Cofie, & Oladele, 2012). Backyard gardening takes place in and around 
homes and it is estimated to cover an area of 50-70 ha which is distributed over about 80,000 
tiny backyards within the metropolis. The size of land used for open-space farming is 
estimated to be about 680ha of which dry season irrigated vegetable production accounts for 
about 100ha (Obuobie et al., 2006).  Obuobie et al.(2006) contended that, there are about 
1000 vegetable growers in Accra and they have plot sizes ranging between 0.01-0.02 ha per 
farmer. Urban farmers in Accra produce mainly exotic vegetables
1
 due to their high demand 
but traditional vegetables
2
 are also grown even though much of the city’s traditional 
vegetables are produced and supplied by farmers in the rural and peri-urban areas. 
 
 
 
 
 
 
 
 
                                                             
1 Exotic vegetables are non-traditional vegetables such as cabbage, spring onions, cucumber, green pepper and 
lettuce 
2 Traditional vegetables are used mainly for the preparation of local cuisines. They include tomato, hot pepper, 
garden eggs and okro.  
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Fig. 1 Vegetables growing on raised beds at Dzorwulu Plant Pool site 
 
Source: Fieldwork, 2012 
UA contributes up to 80% of the supply of all fresh exotic vegetables in the city of Accra 
(Coffie et al., 2005; RUAF, 2008) . This high demand for fresh vegetables in urban areas has 
led farmers to intensify production by heavily relying on external inputs such as pesticide and 
chemical or organic fertilizers in order to meet demand all year round. In Kumasi (the second 
largest city in Ghana), for example, urban vegetable farmers can record as high as eight to 
eleven lettuce and spring onion harvests and alternating with three cabbage harvests, all in 
one year (Danso, Fialor, & Drechsel, 2002) 
Drechsel and Dongus (2010) has it that, 80% of open-space urban farmers use the same piece 
of land throughout the year while 70% of the farmers have been cultivating their plots for 10-
20 years. The continuous, and in most cases intensive cropping regime of urban farmers 
producing vegetables usually lead to the build-up of pests and diseases in the production 
sites. To combat the pest problem they face, pesticides are often the first and in most cases 
the only choice many urban farmers in Accra resort to (Avicor, Owusu, & Eziah, 2011; 
Drechsel & Kunze, 2002).  
The issue of misuse of pesticides is not unique to Ghana. A study conducted in 
Lusaka(Zambia) found that, about 80% of peri-urban home gardeners use 
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pesticides(Drescher, 1997). In Benin (Williamson, 2003) found that, fruits and vegetable 
farmers often use unregistered products or pesticides meant for cotton production on their 
crops.   Urban farmers in developing countries are the most vulnerable to pesticide problems 
because they lack information on safe usage and health hazards. Until the mid 80’s, about 
50% of global pesticide poisoning and 80% of deaths occurred in developing countries 
though developing countries accounted for only 20% of global pesticide usage (Smit, Nasr, & 
Ratta, 1996). Studies have often highlighted the poor pesticide practices among African 
farmers including urban farmers. These practices includes inefficient and sometimes 
dangerous practices such as the use of inappropriate products, mixing different pesticides-a 
phenomenon known as pesticide cocktail (Williamson, Ball, & Pretty, 2008). Furthermore, 
incorrect dosages are often administered due to non-calibrated and sometimes leaking 
equipment that are used for pesticide application. Pesticides are also sometimes applied at the 
wrong time - sometimes spraying is done too close to harvest. (Ackerson & Awuah, 2010; 
Williamson et al., 2008). Extensive pesticide use, and in most cases misuse, has therefore 
become the hallmark of urban agriculture in Accra (Amoah, Drechsel, Abaidoo, & Ntow, 
2006; Fianko, Donkor, Lowor, & Yeboah, 2011).  
Even though there are adequate legislations to regulate the manufacture, importation and use 
of chemicals including pesticides in Ghana,(GEPA, 2007; Gerken, Suglo, & Braun, 2001; 
"Pesticides Control and Management Act," 1996), the absence of effective governmental 
control mechanisms as well as lack of technical capacity on the part of state agencies has 
resulted in the non-enforcement of these regulations(L. Probst et al., 2012). The confluence 
of non-enforcement of regulations, absence of market standards, inadequate knowledge about 
alternatives to pesticide use such as Integrated Pest Management (IPM), the proliferation of 
pesticide on the Ghanaian market and the non-existence of market for organically produced 
vegetables perpetuate farmers’ reliance on pesticide to control the high and changing pest 
pressures they face on their farms.  
Although the use of pesticide has contributed tremendously in ensuring regular supply of 
fresh vegetables to urban markets in Ghana, this has happened at a cost. The health 
implications of the excessive and in most cases indiscriminate use of pesticide have been 
enormous. Research has established many dangers posed by pesticides to the health and 
wellbeing of both farmers and consumers as well as the adverse effects of these chemicals on 
the environment.  
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In many western countries, customer awareness of the hazards of pesticide use has been 
pivotal towards the increase in the demand for organically produced food (Spiertz, Haverkort, 
& Vereijken, 1996). Consumer awareness and demand for pesticide-free food is therefore a 
major force which can lead to the decrease in pesticide use and concurrently increase the 
production of organic food in Ghana.  However, research carried out in Ghana to investigate 
the willingness of consumers to buy vegetables that has been produced without pesticides 
found that, only highly educated people who in most cases are also high income earners, 
understand the high risks associated with the misuse of pesticide. Not surprisingly, these 
people also happen to be the ones who knew about organic food. Majority of consumers were 
more interested in prices and attractiveness of the product(L Probst, Aigelsperger, & Hauser, 
2010). It is therefore very unlikely that farmers would be forced to abandon pesticide use any 
time soon since there is no demand for pesticide-free vegetables coming from consumers. 
Most studies on pesticide use in Ghana have focus on identifying the hazards of pesticide on 
the health of producers and consumers. In spite of the awareness of the adverse effects of 
pesticides, there is no sign that farmers are shifting to different pest control methods. The 
objective of my research is therefore to get a deeper understanding of urban farmers’ attitudes 
towards the use of pesticide, assess the threats they face as a result of their pesticide use and 
together with the farmers, identify alternative ways of controlling pest.    
 
1.1 Research questions 
1. What are the attitudes of urban farmers towards the use or non-use of pesticides and 
why do they make these different choices in their farm operations? 
2. What are the current documented threats of pesticide use in urban agriculture and how 
real are these threats for the Dzorwulu vegetable producers and consumers in Accra?  
3. What practical steps can be taken to reduce pesticide use and how feasible are the 
alternatives available, if any? 
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          2.0 Materials and methods 
2.1Study area 
 
The study was carried out at Dzorwulu, a suburb of Accra-the capital of Ghana. Accra 
covers an area of about 230-240 km². The city falls within the coastal savannah zone 
with a bimodal rainfall pattern averaging 810mm per annum (RUAF, 2008).  Accra 
has a population of 1.8 million inhabitants(GSS, 2010)  with a population growth rate 
of 3.4% (Obuobie et al., 2006).  
The city attracts a lot of migrants from different parts of the country seeking 
employment opportunities. According to the Accra Metropolitan Assembly, as much 
as 44% of the residents of Accra are migrants
3
. In addition, about 60% of the 
population of Accra live in informal settlements within the city while those in the 
middle and upper class settle at the city’s outskirts (Obuobie et al., 2006). UA 
(especially vegetable production) has therefore become part of the informal sector 
which provides jobs and income for many of the city’s unemployed migrants.  
In Accra, major sites for vegetable production includes; La, Dzorwulu/Plant Pool, 
Korle-be and Marine Drive (Obuobie et al., 2006) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             
3
 See http://ama.ghanadistricts.gov.gh/?arrow=atd&_=3&sa=3004  
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            Fig. 2 Major sites for vegetable production in Accra 
 
Source: (Obuobie et al., 2006) 
 
2.2 Study site 
 
The Dzorwulu Plant Pool vegetable production site covers an area of approximately 
15 ha. The production site stretches under high-voltage electricity lines operated by 
the Volta River Authority (VRA)/Ghana GRID company (GRIDCO). The 
VRA/GRIDCO has an informal agreement with the farmers which allows them to 
grow vegetables under the high-voltage power lines to maintain the area and also 
prevent people from encroaching on the site. Water from River Onyasia, dung-out 
wells and pipe-borne water is used for irrigation to make the year-round production of 
vegetables possible on the site. There are about 80 farmers operating from the site 
with 26 of them being active members of the association they have formed called 
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Dzorwulu Vegetables Farmers Society. The well-organized nature of the Dzorwulu 
Plant Pool farmers has made them a target for many intervention programmes by both 
government agencies as well as local and international Non-Governmental 
Organizations (NGOs). 
 
Fig. 3 The Dzorwulu/Plant Pool site 
 
Source: Fieldwork, 2012 
 
2.3 Study design 
 
The Dzorwulu Plant Pool site was selected for this case study out of the other vegetable 
production sites by using purposive sampling technique. This site was selected because 
vegetable production has been done here for many years.  Some farmers have intensively 
been growing vegetables at this site for more than 10 years by relying on external inputs such 
as pesticides, fertilizers and irrigation. 
Convenience sampling was used to select 15 farmers at the site for the study while purposive 
sampling technique was used to select an Agricultural Extension Agent (AEA),  an officer 
from the Plant Protection and Regulatory Services of the Ministry of Food and 
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Agriculture, an agro chemical shop owner and  an official from the Environmental Protection 
Agency (EPA).   
In order to answer the research questions, participant observations, in-depth interviews and 
focus group discussions were used to gather data for this study. Participant observation and 
in-depth interview were used to gather data to answer research question 1 while secondary 
data derived from published journals and project reports were relied upon to answer research 
question 2. Research question 3 was answered through focus group discussion I held with the 
farmers. 
These data collections methods were employed in a systematic manner. In the first place, I 
visited the site for two weeks observing what the farmers did on a daily basis at the vegetable 
production site. Thereafter, with the aid of a semi-structured interview guide, interview 
sessions were conducted with 15 farmers. A focus group discussion was then held at the site 
with the farmers who were interviewed. 
Interview sessions were also held with the Metro Director of Agriculture, an Agriculture 
Extension Agent in charge of the vegetable farmers, an officer from the Plant Protection and 
Regulatory Services of the Ministry of Food and Agriculture (MoFA), an agro chemical shop 
owner and  an official from the Environmental Protection Agency. During the interview 
sessions, interviewees were assured of both confidentiality and anonymity. They were also 
assured that information obtained would be used solely for academic purpose.  
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3.0 Results 
3.1 Pesticides use at the Dzorwulu Plant Pool site: Attitudes and reinforcing factors 
 
Farmers at the Dzorwulu Plant Pool site grow only vegetables. Their reason for exclusively 
growing vegetables is simple; vegetables are early maturing, the demand is high and there is a 
quick return on investment. More than half of the farmers at the site are migrants who are in 
the city of Accra for better economic prospects. Even though most of them have farmed 
before migrating to Accra, they did not necessarily do vegetable farming. Baba, a 35 year old 
man who has been farming at the site for the past 7 years had this to say: 
“I migrated to Accra 9 years ago for better economic prospects. When I arrived, it 
was very difficult to find a job so I worked as a casual labourer at the site. After 
working for 3 years, I took over this plot from an older farmer, when he was unable to 
farm again, to grow my own vegetables. Even though I was farming before coming to 
Accra, I had no experience with the growing of exotic vegetables so I had to learn 
from the older farmers at the site. Growing of vegetables is very rewarding if you 
compare it to other jobs in Accra which is available to people like me” (Baba, 
vegetable farmer/Dzorwulu Accra). 
The intensity of vegetable production means that the work load is heavy and older farmers 
need extra labour. While some rely on casual labourers, most of them rely on young men who 
want plots at the site (these young men are usually family members or sometimes tribesmen) 
to provide labour and learn the rudiments of urban vegetable production. This is one of the 
ways through which people usually acquire a plot for farming at the site since the land does 
not belong to any individual.  Adams, who has been growing vegetables for 5 years noted: 
“I leant how to grow these exotic vegetables from my uncle. The space I am using 
now to grow my crops is where my uncle used to farm. He taught me most of the 
things I know about growing vegetables. I also leant certain things from the extension 
people. My uncle is getting old now so he doesn’t come to the site anymore. Even 
though the land technically still belongs to him, all the crops I grow are mine but I 
give him money after I sell my vegetables because he has no source of income”. 
(Adams, vegetable farmer/Dzorwulu Accra). 
Farmers at the site do not have a specific sequence for growing their vegetables. Each farmer 
grows what he/she wants in response to market demand. Spring onions and lettuce are the 
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most commonly grown vegetables at the site even though vegetables like green pepper and 
spinach were found on some plots at the site. According to the farmers, spring onion and 
lettuce were their favorite choice because they are not only in high demand in the city, the 
perishable nature of these vegetables hinders their supply to the Accra market from the rural 
areas. 
The farmers cite diseases and pests as their biggest challenge followed by access to land. 
Some of their other concerns were high cost of inputs and lack of support from government. 
With regards to diseases and pests, the farmers were more worried about the later than the 
former. Abu, a 27 year old farmer had this to say about diseases and pest: 
“We face problems with both diseases and pest as vegetable farmers. With the 
diseases, it can be minimized by buying certified seeds. Our biggest concern is with 
the pest issue. If you do not control them by spraying, you can lose your entire 
harvest.’’ (Abu, vegetable farmer/Dzorwulu Accra). 
 
  The incidence of pest, according to the farmers, was not only severe; it is also on the 
ascendancy. The older farmers explained that, when they started farming at the site, only 
cabbage required spraying against pest but the situation was very different now. The pest 
situation was so severe these days that, they recon, it is almost impossible to grow any 
vegetable there and successfully have a harvest without spraying pesticides. Issa observed: 
‘‘At first, we never sprayed these crops (pointing his finger to a raised bed of lettuce). 
Not a single pest attacked it from planting to harvesting. But now, you cannot grow it 
without spraying. That is how serious it is now’’. (Issa, vegetable farmer/Dzorwulu 
Accra). 
 
Thrips, aphids moths and whiteflies were the most common insect pests farmers mentioned 
which frequently attacked their vegetables. Nematodes were also a concern to the farmers. 
Among these pests, thrips were singled out as the most destructive on vegetables at the site 
especially on spring onions. Ahmed, who has been farming at the site for 5 years had this to 
say about thrips: 
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‘‘Those insects (thrips) are becoming more and more destructive. In the past, they 
were easily controlled by spraying just a few times. But now, if you grow spring 
onions and you do not spray regularly, they will destroy all the crops.’’ (Ahmed, 
vegetable farmer/Dzorwulu Accra). 
 
The use of chemical pesticide is the sole means by which the farmers control pest. Most of 
the farmers did schedule spraying (calendar spraying) which ranged from once a week to as 
high as four times a week. The intensity of spraying is based primarily on the sighting of pest 
on the vegetables or otherwise. Even though most of the farmers said the AEAs give them 
directives as to how and when to spray, they conceded that most of their spraying schedule is 
based on their experience as well as the presence or absence of pests on the vegetables. 
Younger farmers also said they followed the recommendations from older/experienced 
farmers as to what pesticide to use and when to spray. 
The farmers regard chemical pesticide as the only effective means of controlling pest. All the 
farmers spraying their crops during the study were of the view that, after doing their schedule 
spraying, they are rest assured that their crops will be saved from pest damage. They pointed 
out that, they have a lot of other things to do so just leaving the crops at the mercy of the 
pests hoping that they will not do economic damage was not an option for them. Spraying, 
they say, give them the guarantee that, they will have a harvest and subsequently make some 
income.  
Chemical pesticides used by the farmers are bought from commercial agro input shops which 
are scattered across the city of Accra. Even though the farmers were the ones who usually 
went to the agro chemical shops to buy the chemicals, they (the farmers) were sometimes also 
given chemicals by the agro input shops to try (especially when there is a new pesticide, the 
input dealers sometimes give the farmers samples to try).  
Agro input dealers need a license from the Environmental Protection Agency (EPA) to 
handle and sell pesticides; and they are require to have basic knowledge in handling of 
chemicals in order to obtain a license. However, Agro input dealers are not restricted as to 
who to sell what chemical to. They only give farmers extra information when farmers ask and 
there is even no guarantee that the information they give to farmers are right since most agro 
input dealers are not highly educated themselves. To them (the agro input dealers), selling 
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pesticides and other agro inputs is purely business and the onus is on the farmers to use the 
chemicals in the right way.  
“Farmers come into the shop and tell us what they want to buy. If the product is 
available, we simply sell it to them. Sometimes too, the farmers come in and tell us 
they are growing this or that crop and it is been destroyed by pests so they want some 
pesticides to control them. In that case, we give them the chemicals that can kill the 
pests. The chemicals help the farmers a lot because without it, the pests will destroy 
all their crops’’. ( Madam Asibi, Agrochemical shop owner- Accra) 
Furthermore, to drive sales, major agrochemical input distributors employ the mass media 
especially radio and TV to aggressively market agrochemicals to farmers as the panacea to all 
their weeds, disease and pest problems. This goes a long way in making the use of pesticides 
to control pests very attractive to farmers. 
Most pesticides in Ghana are imported by private companies after obtaining a license from 
the EPA. An official from the EPA had this to say about the importation and registration 
process: 
‘‘The manufacture, importation, storage and distribution of chemicals, including 
pesticides, are governed by the EPA Act (490). According to the Act, before a 
company manufactures or imports pesticide, a dossier about the product must be 
presented to the EPA for approval and registration by the agency’s technical 
committee. After registration of the product, one also needs importation and 
distribution license from the EPA.’’ (EPA official) 
The EPA, as their quality control measure at the field level, also randomly sample pesticides 
in the market for testing. Pesticides that are found to be different in chemical composition 
from what was registered with the agency are banned. Education and the proper handling of 
pesticide by farmers, according to the EPA official, is however the responsibility of the 
MoFA.   
The Plant Protection and Regulatory Service Directorate of the MoFA is mandated to 
organize, regulate, implement and coordinate the plant protection services needed for the 
country in support of sustainable growth and development of Agriculture. The goal of the 
directorate is to reduce crop losses to diseases and pest while at the same time substantially 
reducing the use of hazardous chemicals. The directorate does not only provide 
comprehensive diagnostic and identification services of plant pests and diseases, it also 
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serves as a secretariat for the National IPM Programme. According to an official of the 
directorate: 
‘‘We are responsible for monitoring diseases and pest situation in the country. The 
directorate is also responsible for ensuring effective control of diseases and pests. 
Even though the national plant protection policy is IPM, most farmers still rely 
mainly on chemicals for the control of diseases and pests. We disseminate our IPM 
strategies to farmers through AEAs. Like the Extension directorate who disseminate 
our strategies to farmers, we are seriously challenged by finance and personnel 
numbers and that is why IPM has not been widely adopted by farmers.’’ (Official of 
Plant Protection and Regulatory Services) 
The Extension directorate of the MoFA, who are supposed to educate the farmers and 
monitor their activities such as the use of agro chemicals, is seriously challenged by financial 
resources and personnel numbers like most government agencies. There is therefore a high 
AEA to farmer ratio which makes their work ineffective. They also lack official means of 
transportation and this makes it very difficult for them to reach many of the farmers who are 
scattered across the city. 
‘‘The number of farmers each AEA has to serve is many and so we are unable to 
reach all of them. Apart from the large number of farmers a single AEA is assigned 
to, we also lack means of transport and as you can see the traffic situation in Accra, 
relying on public transport to reach farmers make the situation worse. We are 
therefore unable to seriously and effectively monitor the activities of the farmers in 
their farms with regards to their handling and use of agro chemicals. We give them 
advice on the use of pesticide from time to time but we aren’t able to monitor them 
and we are aware some of them are over-applying these chemicals but as it stands 
now, there is very little we can do’’. (Somah, AEA, MoFA) 
Farmers at the Dzorwulu Plant Pool site used different types of pesticides to control different 
pests although some farmers admitted that they sometimes mixed some of the chemical 
before spraying. Common pesticides used by farmers at the Dzorwulu Plant Pool site are 
summarized on table 1 below: 
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Table 1: Common pesticides used by Dzorwulu Plant Pool site vegetable farmers. 
Trade Name Active Ingredient Chemical Group Target Pests 
Actellic Pirimiphos-methyl Organophosphorus Aphid, catapillars 
Karate Lambds-cyhalothrin Pyrethroid Insects,mites 
Attack 1.9 EC Emamectin, Benzoate Avermactin Moths, thrips  
Thionex Endosulfan Organoclorine Catapillars, whiteflies 
Furadan Carbonfuran Carbonate Nematodes,whiteflies,insects 
Neem* Azadirachtin - Insects 
*Biopesticide 
Source: Fieldwork, 2012.  
Some of the farmers are familiar with biopesticides. Neem extract was introduced to the 
farmers in 1998 as a biopesticide as part of an IPM programme. According to the farmers, 
they did not adopt the neem as a biopesticide because they found the extraction of the active 
ingredient from the seeds and leaves of the plant laborious and time consuming. Apart from 
the extra time burden required for the extraction of the neem, the farmers said the neem 
biopesticide was not effective in the dry season. The neem extract, as a biopesticide, is 
however now commercially available and some farmers have bought samples for trail.   
Vegetable farmers at the site were introduced to the concept of ‘‘IPM’’ during in 1998 
through Farmer Field School (FFS). Even though most of the younger farmers were not 
farming at the site during that time, all the farmers said they have heard of IPM. According to 
the Metro Director of Agriculture: 
‘‘Vegetable farmers in the metropolis, through FFS, were introduced to IPM in 1998. 
We are aware that the IPM was not well adopted by the farmers and they are still 
using pesticide as their sole means of controlling pest. But I think the concept of IPM 
will catch on with time. For instance, when we first introduced farmers in the region 
to planting their crops in rows, it was not immediately adopted but now if you travel 
around, you will see that most farmers plant in rows. The FFS is an effective way of 
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introducing farmers to new farming techniques but it is very expensive that is why we 
have not been able to do it again for a long time.’’(Metro Director of Agriculture)  
The most common thing about IPM the farmers knew was that fact that not all insect they see 
on the vegetables were pest and they referred to the beneficial insects as ‘‘insects which are 
farmers’ friend’’. They are also aware that, they are not supposed to spray pesticides 
whenever they see insects on the crops. Cultural methods of controlling pest such as the use 
of ‘clean’ planting materials and crop rotations are also things they know. However, the 
farmers maintained that, they could not do proper rotations because the plot sizes were very 
small and even if you decide to rotate your vegetables, your neighbor might plant the same 
vegetable you are trying to rotate.  
It was however clear during the research that the farmers did not understand the principles of 
IPM in its’ entirety and they feel that spraying with pesticide is their only effective option. 
Their knowledge about other pest control strategies such as IPM was limited and they do not 
even believe vegetables can be grown profitably at the site without spraying with chemicals 
to control pests. One of the farmers remarked: 
‘‘It’s not that we like spraying the vegetables with chemicals. Remember we and our 
children also eat the vegetables. The truth of the matter is that, it is just not possible 
to grow the vegetables without spraying. If you decide not to spray, the pest would 
destroy everything. If you say we should not spray to control the pests, what should 
we do to protect our crops from been totally destroyed by the pests?’’ (Adams, 
vegetable farmer/Dzorwulu Accra). 
The Dzorwulu farmers lack in-depth knowledge about alternatives to chemical use. Their 
lack of knowledge is rooted in the absence of routine training for farmers on alternatives to 
the use of pesticides. Even though the farmers have not had access to proper training on 
alternatives for many years, they have still been controlling the pests. Pesticide is what has 
worked for them all this while and so the farmers have favorable opinion about pesticide use 
because it gets the job done for them. Farmers therefore see the spraying of chemicals as the 
an effective way of controlling the pest and this spraying is embedded so deeply in the 
production process that, it has almost become an intrinsic  part of the of the husbandry  
activities in the production of vegetables at the site. 
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3.2 Documented threats of pesticide use in urban agriculture in Ghana 
 
It is estimated that, about 87% of Ghanaian farmers use chemical pesticides to control pests 
and diseases on vegetables(Dinham, 2003). In a survey by (W. J. Ntow, Gijzen, Kelderman, 
& Drechsel, 2006), farmers cited the presence of pests as a major indicator for pesticide 
application and wore no or only partial protective clothing. The excessive use of pesticides by 
farmers, who in most cases misuse the chemicals, has brought about many adverse effects of 
pesticide application. Literature is therefore replete with the deleterious effects of pesticide 
use in urban agriculture in Ghana on both human health and the environment.  
Ntow, Gijzen, Kelderman, and Drechsel (2006) in their study of farmer perceptions and 
pesticide use practices in vegetable production in Ghana found body weakness, headache and 
dizziness as the most frequently reported possible pesticide poisoning symptoms among 
farmers surveyed. Studies conducted by Mensah, Yeboah, and Akman (2004) found that, in 
Akomadan and Afrancho, where farmers intensively use pesticides, about 56% of farmers 
had experienced sneezing , skin irritation (65.9%), headaches (48.2%), dizziness (40.0%), 
abdominal pains (20.0%) and cough (57.6%) after spraying. About 30% of the farmers were 
also found to have low red blood cells while 38% had low white blood cells. Other health 
problems farmers face due to the improper handling and application and in most cases over-
application of pesticide ranges from nausea/vomiting, blurred vision to death (including 
children) (E. Mensah, Amoah, Abaidoo, & Drechsel, 2001).  
Research has established that, even at low concentrations, persistent synthetic chemicals like 
pesticides have the ability cause suppression of immune response and hypersensitivity to 
chemical agents(Fianko et al., 2011). Infertility has also been strongly linked with pesticide 
use at Akumadan
4
. Miscarriages, stillbirths and impotency are reported to be on the increase 
at Akumadan in recent years.  
The high health risks farmers face from the use and handling of pesticide is mainly due to the 
fact that most farmers (who usually have just basic or no education) have little or no training 
in pesticide use (Dinham, 2003) and hence do not handle and apply the chemicals in the 
required way. There is also limited or non-use of personal protective clothing due to financial 
constrains as well inconveniences and discomfort in working when wearing personal 
protective clothing because of the high heat in the tropics(Ackerson & Awuah, 2010).  
                                                             
4
  See http://www.pan-uk.org/pestnews/Issue/pn38/pn38p4.HTM  
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The high levels of pesticide residues on vegetables being sold in urban markets (Bempah, 
Buah-Kwofie, Enimil, Blewu, & Agyei-Martey, 2012; Darko & Akoto, 2008) indicates that, 
the dangers of excessive pesticide use and misuse are not restricted to only farmers but 
vegetable consumers are also at great risk of pesticide poisoning. It has been established that, 
some vegetables especially tomatoes are sprayed with pesticides at maturity and immediately 
harvested for marketing, a situation which is very dangerous for consumers(Fianko et al., 
2011).  
Laboratory analysis of vegetables such as lettuce, cabbage, tomato and onion in markets in 
Ghana found detected chlopyrifos, lindane, endosulfan, lambda-cyhalothrin, as well as DDT 
residues(W. Ntow, 1998).  Ntow (2001) found pesticide residues in human fluids such as 
blood and breast milk of vegetable consumers. In another study, researchers found 
chlorpyrifos in six out of eight samples of waakye (a popular Ghanaian dish made of rice and 
beans) and one out of eight samples of fufu (the favourite food for most southern Ghanaians 
made from cassava and plantain dough) (Fianko et al., 2011).  Another study also detected 
fourteen (14) different organochlorine pesticides in the breast milk of nursing mothers in the 
suburb of Accra (Tutu, Yeboah, Golow, Denutsui, & Blankson-Arthur, 2011). Studies by 
Essumang, Dodoo, Adokoh, and Fumador(2008) confirmed high pesticide residues in 
tomatoes in urban markets with human risk assessment showing cancer risk for both adults 
and children due to the presence of endosulfan and chlopyrifos. 
Table 2 below shows pesticide residues and their concentration levels in different foods in 
Ghana. 
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Table 2. Pesticide residues in different foods in Ghana. 
 
Area Commodity Detecte
d 
Concentration (µg·kg−1)  
Kumasi abattoir Beef fat Lin ane 4.04  
  endosulfan 21.35  
  Aldrin 2.06  
  DDE 118.45  
  DDT 545.24  
  dieldrin 5.25  
 Beef Lindane 2.07  
  endosulfan 1.88  
  Aldrin 1.43  
  DDE 42.93  
  DDT 18.83  
  dieldrin 5.92  
Buoho abattoir Beef fat Lindane 1.79  
  endosulfan 2.28  
  Aldrin 4.11  
  DDE 31.89  
  DDT 403.82  
  dieldrin 6.01  
 Beef Lindane 0.60  
  endosulfan 0.59  
  Aldrin 0.73  
  DDE 5.86  
  DDT 10.82  
  dieldrin 11.48  
Kumasi Cheese DDE 31.50  
 Yoghourt DDT 42.17  
 milk DDT 12.53  
  Endosulfan sulfate 10.6  
Bosomtwi Lake fish Lindane 0.126  
  Endosulfan 0.713  
  DDE 5.23  
  DDT 3.64  
  Aldrin 0.018  
  dieldrin 0.035  
Kumasi Vegetables Chlorpyrifos-methyl 94.0  
  Chlorpyrifos 153.5  
  Dichlorvos 86.5  
  Dimethoate 117.5  
  Malathio
n 
209  
  Monocrotophos 61.5  
  Omethioate 61  
  Parathion methyl 31  
  parathio
n 
71  
Kumasi Lettuce Lindane 300  
  Lambda Cyhalothrin 500  
  DDT 400  
  Chlorpyrifos 1600  
  Endosulfan 400  
     Source : Fianko et al.(2011) 
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Apart from health hazards for both farmers and consumers, the use of pesticide also has 
serious environmental implications. Several studies have documented the contamination of 
pesticides to non-target sites such as surface water bodies and underground aquifers in Ghana 
which makes water unsafe for consumption by humans as well as wildlife. Even though these 
aquatic environments are usually non-target destinations of applied pesticides, they are being 
contaminated by pesticides through direct runoff from farmlands, leaching, inappropriate 
disposal of empty containers and sachets as well as the washing of equipment(Tariq, Afzal, 
Hussain, & Sultana, 2007).  
A study by William J Ntow, Drechsel, Botwe, Kelderman, and Gijzen (2008) detected high 
concentrations of pesticides in both the water(dissolved) and the streambed 
sediment(adsorbed) of two streams  as a result of runoff from vegetable farms. In their 
analysis of water and fish samples from different lagoons in Ghana, (Essumang, Togoh, & 
Chokky, 2009) found the presence of organochlorine and organophosphosphorus  pesticide 
residues as well as bioaccumulation of pesticide residues in fish at levels which could be 
harmful for humans. 
Table 3 below shows pesticide contamination of the two lakes in Ghana and water sample 
from Akomadan, a major vegetable producing community. 
Table 3. Pesticides detected in water samples from different areas of Ghana. 
 
Area 
 
Detected Concentration(µg·L−1) 
 
Freq. of detection 
 Lindane 9.5 76 
 
Akomadan 
α-endosulfan 
β-endosulfan 
62.3 
31.4 
64 
60 
 Endosulfan sulfate 30.8 78 
 Lindane 0.008 22.8 
 α-endosulfan 0.036 15.6 
β-endosulfan 0.024 17.8 
      Volta lake                             Endosulfan sulfate 0.023 10.6 
P,p-DDT   
P,p’-DDE   
Lindane 0.071  
Endosulfan 0.064  
       Bosomtwi Lake                       DDE 
DDE 
0.061 82 
DDT 0.012 78 
Source: Fianko et al.(2011) 
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In their study of the effect of pesticide application rate on yields of vegetables and soil 
microbial communities, Glover-Amengor and Tetteh (2008) found that, high doses of 
Lindane ( a pesticide which is banned but still used in many developing countries) did not 
increase yields. Moreover, the use of pesticide was also found to suppress the population of 
soil microbes.  The use of Lindane  reduced both fungal and bacteria population by 50-70% 
and 23.0–38.4% respectively; a situation which can have deleterious effect not only on soil 
fertility, but also on other soil physical properties.  
The environmental impact of pesticide use can be huge. Feeding birds and other wildlife are 
susceptible to negative effects of grains coated with mercury. Several species including fishes 
and other aquatic creatures have experienced reduction in procreation and increased 
mortality. The adverse effects of pesticide use has therefore led to wildlife distress, disruption 
with reproduction, birth defects as well as depressed immunity which negatively affect 
wildlife numbers and the ecosystem as a whole(Fianko et al., 2011).  
 
 
3.3 Reducing pesticides use and searching for alternatives 
 
Even though the Dzorwulu vegetable farmers are presently using pesticide as their sole 
means to control pest, they are willing to adopt other effective pest control strategies if they 
receive the needed technical assistance. Some of them pointed at the fact that, they have 
voluntarily purchased the neem extract (biopesticide) that is now commercially available for 
trails and if they find it effective, they would be switching to that even though it is more 
expensive than the chemicals they use. 
In order to facilitate the adoption of other pest control strategies such as IPM, the farmers 
identified research as a vital step that needs to be undertaken by government and NGOs in 
order to successfully introduce other pest control strategies. Ali, who has been growing 
vegetables at the site for more than 10 years and current secretary for the Dzorwulu 
Vegetables Farmers Society stated that: 
‘‘We are willing to adopt other strategies that will reduce our dependence on the 
chemicals. If they bring the IPM and they train us how to go about things and it 
works, why not? But we are just farmers not researchers. So if people are saying that 
we should not use the chemicals, let government and the researchers bring us 
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different strategy. But the bottom line is that, the strategy must work be it IPM or 
whatever.’’ (Ali, vegetable farmer/Dzorwulu Accra). 
 
    
In the area of research, the farmers wanted researchers to find out the causes of the increasing 
numbers of pests they are encountering since they clearly felt that the pest pressure was on 
the ascendancy, a situation which makes them apply more chemicals. They also called for the 
research to be ‘local’ because they were of the view that most often, recommendations for 
certain practices are based on research  done elsewhere and so sometimes they do not get the 
desired results because the local conditions might be different.  
With regards to alternatives to pesticide use, when IPM was suggested, the farmers did not 
hesitate to voice their concerns. Even though, they were for it in principle, some of them were 
a bit skeptical about its effectiveness meanly because they lacked in-depth understanding and 
knowledge about it. For instance, the older farmers who were present during the FFS where 
IPM was introduced to them were not enthused about what they termed the ‘reactive’ nature 
of this pest control strategy. They were of the view that, as farmers, they needed to protect 
their crops and so if they see pests, waiting to see if they would do economic damage before 
they start controlling them is far too risky for them. They were also concerned about the 
‘complex’ nature of IPM and wondered if the tight time schedule of most of the farmers will 
allow them to fully follow the principles of IPM to bring about effective pest control.  
Nonetheless, they were opened to the idea of shifting from solely depending on pesticides 
and controlling pest using IPM if it proves effective. To boast confidence in IPM and 
facilitate adoption, the farmers said an easier way that can happen is for researchers to get a 
demonstration plot at the site where they will see the results for themselves. If this is done 
successfully, they recon, it would remove all doubt and skepticism they have about IPM.   
As far as training on new pest control measures such as IPM is concerned, the farmers 
identified ‘coordination’ as the key for successful training. The informal nature of their work 
and the fact that some of the farmers have other jobs in the city means that, farmers come to 
the site at very different times. Good planning and coordination with important stakeholders 
would therefore essential for successful training which would enhance adoption. The 
Dzorwulu Vegetable Farmers Society was identified as a good partner government or NGOs 
can liaise with to effectively train farmers on new strategies.   
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The development of pest resistant varieties was one area the farmers identified can make a 
huge difference and drastically reduce their dependence on pesticides. They were of the view 
that, if they are rest assured that the seeds they have planted are resistant to pest attack, then 
they wouldn’t worry too much when they see pests on the crops and immediately rush to 
spray. Some farmers even suggested that, genetic engineering should be employed to create 
vegetables which are resistant to pests. When their attention was drawn to the adverse effects 
of genetic engineering, one responded: 
‘‘We have heard that genetically engineered tomatoes are grown in Burkina Faso and 
the vegetables do not suffer pest attack like what we grow here. If there are adverse 
effects with growing genetically engineered vegetables, we are currently growing 
normal vegetables and its adverse effect is the pesticides we are talking about now. 
There are adverse effects with everything. We have not heard of any problems in 
Burkina Faso because of the tomatoes they are growing there’’ (Nii, vegetable 
farmer/Dzorwulu Accra). 
. 
The farmers’ attention was however drawn to the fact that, the use of resistant varieties is part 
of IPM and so in combination with other strategies, they can effectively control the pests 
without their heavy reliance on pesticide. They were also reminded that the use of pesticide is 
also part of IPM but not the first and only choice to resort to when there are pest as they do 
now. I immediately realized a change in body language of most of the farmers when these 
were made known to them. For example, some of the farmers who hitherto seemed 
disinterested in the whole discussion on IPM were now asking questions about the role of 
chemical in IPM. The potential therefore exist to wean these farmers off the dependence on 
pesticides as their sole pest control measure. With the right education, training, technical 
support and policy environment, sustainable pest control strategy such as IPM can succeed 
here. 
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4.0 Discussion 
4.1 Attitudes of urban farmers towards the use or non-use of pesticides. 
 
The farmers have a positive attitude towards the use of pesticide to control pests though they 
are aware of the adverse effects of the chemicals. Chemical pesticides are regarded by the 
farmers as effective in controlling pests. When farmers see pests on the crops and spray, the 
chemicals get the job done by killing the pests. The farmers simply have confidence in it 
because it gives them results when they use it. Most of the farmers are hard press for time. 
They live far away from the site, have other jobs or have to regularly travel out of Accra to 
their hometowns for social activities such as funerals and festivals. Some even have their 
family living out of the city and so they have to shuttle between Accra and where their 
families are located.  They therefore find it not only convenient but also easy to simply spray 
and get rid of the pests destroying their crops. 
Furthermore, the growing of exotic vegetables is relatively new to most of the Dzorwulu 
Plant Pool farmers even though most of them were farmers before migrating to the city 
seeking better living conditions. The farmers therefore do not know the diseases and pests 
and invariably the control measures, including the pesticides, for these vegetables from their 
indigenous knowledge. Pesticides being readily available therefore become an easy solution 
to the farmers. 
 In addition, the knowledge level of most of the vegetable farmers regarding pests, pesticides 
and crop protection in general is very limited. Even though the acronym IPM is familiar to 
some of the farmers, they lack a detail understanding of the principles of IPM. Moreover, 
most of the farmers are of the view that, IPM is all about substituting chemical pesticide with 
biopesticide such as neem extract because of the manner in which they were introduced to the 
concept many years ago. There are very limited sources from where the farmers acquire 
knowledge about their farm operations in general and plant protection in particular.  
Most of the younger farmers at the study site said they obtained knowledge about farm 
practices from older/experienced farmers. A survey carried out by Ackerson and Awuah 
(2010) found that, majority of the farmers applied pesticide weekly, whether pest were 
present or not, because that was what they perceived to be the right rate of application or the 
norm adopted from older/experienced farmers. According to the Metro Director of 
Agriculture, the Ministry of Agriculture through Farmer Field Schools (FFS) introduced the 
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use of bio-pesticide (neem extract) Azadirachta indica as an alternative to chemical pesticides 
to vegetable farmers in the municipality in 1998. Farmers were also given some pest 
management training in the form of identification of different insect pests and the importance 
of beneficial insects to the control of pest. Apart from this, no other training regarding IPM 
has been given to the farmers in recent years.  Consequently, most of the younger farmers 
have very little or no knowledge about alternatives to pesticide use. 
 Even though the farmers who were part of the training conceded that the bio-pesticide gave 
positive indications of controlling pest on the demonstration plots which were used for FFS, 
they did not fully adopt this innovation because not only was it very time consuming to 
extract the active ingredients from seeds and leaves of the neem plant, the efficacy of the 
extract to control pest in the dry season was very limited. The extra time burden required for 
the extraction of the bio-pesticide by time- constrained farmers together with the farmers’ 
perception of the ineffectiveness of the bio-pesticide especially in the dry season led to the 
initial low adoption rate and its abandonment by the few who adopted shortly afterwards. 
 Even though it is clear that what the farmers were taught in the FFS was not IPM in its 
entirety no other significant effort has been made to teach the farmers and help them to adopt 
the principles of other pest control measures including IPM. The Metro Director of 
Agriculture is overly optimistic about the prospects of farmers adopting IPM in the future. 
How can farmers adopt an innovation they don’t fully understand and appreciate? The 
farmers’ desire to resort to pesticide to control pests therefore stems from the absence of 
alternatives. Lack of alternatives therefore makes pesticides the only viable choice for the 
farmers who live in an economic environment where they cannot afford to lose their harvest 
to pest damage.  
Furthermore, there is neither a market for organically produced vegetables nor are there 
market standards to determine pesticide residue levels on harvested products. The priority of 
the farmers is therefore to protect their vegetables from pest attack by whatever means 
possible because they do not have any enforceable market standard in terms of pesticide 
residues to worry about after harvest. Minimizing economic risk is a major issue for 
vegetable farmers, especially those in developing countries like the Dzorwulu farmers, 
because they have no opportunity for insuring themselves against risks such as harvest loss. 
Reducing risk of harvest loss is a permanent driver of strategy adaptation as far as plant 
protection is concern so farmers are constantly evaluating the effectiveness of current 
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pesticide vis-a-vis  alternative strategies(L. Probst et al., 2012). The farmers perceive IPM (as 
they know it) to be risky and this is a contributory factor of their skepticism towards IPM.  
Even though the Dzorwulu Plant Pool site has attracted numerous intervention programmes 
from both local and international NGOs, none of these interventions has had IPM as its’ main 
focus. Ironically, some of the interventions that have taken place at the site include pesticide 
trails by private agrochemical dealers (DPU, 2011).Farmers are operating in an environment 
where an effective, well-designed and well- targeted alternative ways of pest control is non-
existent. In spite of the numerous research that has confirmed the misuse of pesticide in urban 
agriculture (Fianko et al., 2011; W. J. Ntow, 2001; Tutu et al., 2011) as well as public 
awareness
5
 of the unacceptably high amounts of pesticides used in the production of their 
food (Bempah, Donkor, Yeboah, Dubey, & Osei-Fosu, 2011), very little has been done by 
both government and NGOs to wean the farmers off pesticides. At the same time, farmers 
face, on a daily basis, agrochemical input dealers, who are employing very aggressive 
marketing tactics including the use of the mass media such as advertising and promotion on 
radio and television, to sell their products to farmers.  
 IPM is often cited by policy makers as a strategy they are pursuing to reduce pesticide use 
but this is merely cosmetic because IPM is in fact much more than merely teaching farmers 
how to identify beneficial insects and the introduction of neem extracts to replace chemical 
pesticides. How can farmers effectively implement IPM when they have not been taught the 
rudiments and principles behind this pest control measure?  How can there be an IPM without 
a comprehensive study of the pest ecology at specific production sites which would provide a 
good basis for the design and implementation of an effective IPM strategy? It is obvious that 
more work needs to be done in order to put in place an IPM strategy that is effective to boost 
farmers’ confidence in this control measure to facilitate adoption. 
In the absence of detailed knowledge about plant protection and lack of alternative crop 
protection strategies such as IPM that farmers deem effective enough to protect their crops 
from pest damage, spraying, and in most cases over-spraying, becomes the only viable option 
available to the farmers. The lack of effective alternatives has led the farmers to believe that, 
they cannot produce vegetables, under the prevailing pest pressure, without using pesticides.  
The absence of market standards as well as the lack of capacity on the part of government 
agencies means that there is no testing for pesticide residues on vegetables in many 
                                                             
5
 See http://www.ghanaweb.com/GhanaHomePage/health/artikel.php?ID=257536 
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developing countries before they reach the consumer. This situation has not only resulted in 
the alarmingly high levels of pesticide residues found on vegetables produced in urban areas 
(Bempah, Asomaning, & Boateng, 2012), but also serve as a disincentive for vegetable 
farmers to pursue other pest control strategies which often require more investment in time 
and knowledge through training.  Farmers are very much aware of consumers concerns about 
high pesticide use but they have no motivation whatsoever to move away from the use of 
pesticides. Farmers can spray their crops as much as they want and there would be no 
consequences for the farmers. At the end of the day, getting an attractive product to the 
market is all that matters irrespective of the chemical residues on it because nobody checks it 
before it gets to the consumer. Furthermore, farmers are not held accountable for the 
environmental havoc they wreck by the indiscriminate use of pesticide. In the light of these, 
pesticide becomes an attractive choice for farmers when they encounter pest problem.  
While there are stringent quality standards as well as labeling (with organically produced 
food selling at higher prices) of produce in place in many developed countries, this is not the 
case in many developing countries including Ghana. Consumers in Ghana judge the safety of 
vegetables on their appearance and consider vegetables to be safe based on freshness, 
cleanliness and being pleasant (vegetable without spots) to the eye (Acheampong, Braimah, 
Ankomah-Danso, & Mochiah, 2012). Vegetables, such as tomatoes, with attractive 
appearance, irrespective of the production method, are regarded as premium and attract 
higher price accordingly (Danso et al., 2002).  According to Acheampong et al., (2012), 
55.2% of consumers were not aware of safe/organic vegetables while majority of consumers 
were in no position to distinguish between organic vegetables and conventionally produced 
vegetables in the research they carried out in two major cities in Ghana. This situation makes 
it very difficult for many urban vegetable farmers, including the Dzorwulo Plant Pool 
farmers, to abandon the use of pesticide. There is virtually no motivation to seek alternatives 
to pesticide use such as IPM because farmers are likely to adjust their production system only 
when this will result in increase in both returns to land and labour  (Ruben, 2001).  
The use of pesticide is a “relatively easy” way of farming as compared to IPM. With many of 
the farmers at the Dzorwulo Plant Pool site having other jobs apart from growing vegetables, 
spraying with pesticide to control pest saves them time for their other jobs. They would 
therefore not readily switch to other control strategies such as IPM which requires more time 
and planning if this would not result in any tangible economic benefit. With appearance as 
the benchmark for premium price, the farmers would not readily abandon the use of 
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pesticides without the enforcement of market standards and other policies (or enforcement of 
already existing policies) by government.  
 
4.2 Threats of pesticide use in urban agriculture.  
 
The Dzorwulu farmers mentioned general body pain and weakness, dizziness and difficulty 
in reading at night because of poor eye sight as some of the health issues they face which they 
attribute to pesticide use. Studies have shown that, exposure to pesticide leads to health 
problems such as dizziness, eye and respiratory problems, memory disorders, dermatological 
conditions and neurological defects(Ackerson & Awuah, 2010). Even though the farmers did 
not seem to worry too much about the health hazards they are exposed to by the pesticides 
because some deemed it as an “occupational hazard” while other were of the view that these 
were ‘minor illnesses’, the farmers can however be facing acute pesticide poisoning which 
can only be detected by body fluid analysis considering the intensity of pesticide use and the 
non-use of personal protective clothing.  
It is also possible that the farmers’ assessments of the risks they face from pesticide exposure 
are either being downplayed or hyped. According Covello & Johnson (1987)  risks are 
exaggerated or minimized according to social, cultural and moral acceptability of the 
underlying activities. Another practice that has the tendency of exacerbating the issue of 
farmers being poisoned of pesticide is the fact that most of the farmers eat and drink from the 
site which is heavily contaminated with pesticides. Even though they seem not worried about 
this practice, it is a very easy was to ingest pesticides which can have devastating 
consequences on their health. 
Many of the farmers at the Dzorwulu Plant Pool site did not use personal protective clothing 
even though they applied pesticide regularly. Two main reasons were given as to why they 
did not use personal protective clothing; cost and discomfort.  
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Fig. 4  A vegetable farmer spraying pesticide with no personal protective clothing. 
 
Source: Fieldwork, 2012 
 
While it is true that these protective clothing cost money, farmers can easily improvise and 
get cheap clothing for protecting themselves if they really want to. For instance, some of the 
farmers we seen during the study spraying in T-shirts, shorts and slippers (see fig. 4) even 
though they can be in trousers and long sleeves shirts and shoes (cheap second-hand clothing 
are readily available) which can better protect them. This means that the farmers do not take 
the threats they face from the pesticides very seriously. They are aware these pesticides are 
toxic. Even though the farmers enumerated some symptoms which they attribute to the 
chemicals, these farmers do not take simple steps to protect themselves. Perhaps, they feel 
that skin irritation, body weakness and the other symptoms are no serious health problems. 
But considering the constant spraying these farmers are doing, it is very possible they are 
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facing acute pesticide poisoning which may have a devastating effect on their health in the 
long-run. Farmers also cited discomfort in personal protective clothing especially overall 
clothing due to the high temperatures. One farmer had this to say when he was asked why he 
does not use personal protective clothing: 
“It is very uncomfortable to wear an overall and all those things (referring to goggles 
and respirators) while working in this hot weather. Apart from this, you look very 
ridiculous when you wear all those things when spraying” (Ali, Vegetable 
farmer/Dzorwulu Accra). 
It can be deduced from the farmers’ response that, most of the vegetable farmers do not fully 
appreciate the health hazards of pesticide. A lot of awareness about the risks of pesticide use 
has been created by NGOs(Ackerson & Awuah, 2010) and so this behavior by the farmers 
can not to be attributed to ignorance. This careless attitude of the farmers with regards to 
protecting their own health means they are less likely to consider the effects of the pesticides 
on their consumers by spraying very close to harvest time and harvesting for the market. The 
combination of factors such as the limited knowledge/training of many of the farmers 
regarding the handling and use of pesticide, the absence of market standards regarding the 
residual levels of pesticides and other contaminants as well as farmers’ seemingly carefree 
attitude towards the risks of pesticide seriously threaten the safety of vegetables that gets to 
consumers. 
The environmental hazards of pesticide use by farmers at the Dzorwulu Plant Pool site 
emanate from pollution of the environment including surrounding water bodies as a result of 
run-off from the production site. Due to the high amount of pesticide used by the farmers, 
run-off from the production site is likely to contain excessive amount of persistent organic 
compounds which can be very harmful not only to aquatic life but also other organisms (both 
flora and fauna) in the surrounding environment.  
Another source of environmental problem from the Dzorwulu Plant Pool site is the 
indiscriminate disposal of pesticide sachets and containers.  
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Fig. 5 Used pesticide containers disposed near a water body at the site. 
 
Source: Fieldwork, 2012 
Empty sachets and containers are just dumped anywhere even though the farmers there is a 
designated spot at site where those containers are supposed to be dumped. Unfortunately, 
nothing is done to these empty pesticide containers when they are dumped there and the end 
up scattering all over the place. Sachets which are sometimes used to package some 
pesticides are easily blown away to far places by wind. The indiscriminate disposal of used 
sachets and containers is not only an eyesore but also a very dangerous practice which 
facilitate the export of pesticide residues beyond the boundaries of the Dzorwulu Plant Pool 
site. Apart from the fact that these containers transport pesticide to non-targets sites, they 
make the environment unkempt and have the potential to reduce land value. Even though the 
farmers were not bothered about this indiscriminate disposal of used pesticide containers, 
nothing seems to be done by city authorities either as these containers were seen littered 
everywhere around the site.  
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4.3 Switching to sustainable pest control strategies 
 
The high and indiscriminate use of pesticide by the Dzorwulu Plant Pool site vegetable 
farmers is not only dangerous to the health of the farmers and consumers; it is also bad for the 
environment. In order to reduce farmers’ dependence on pesticides and switch to sustainable 
alternatives such as IPM, changes have to take place at two levels- the farm level and the 
policy level. 
However as things stand now, farmers have no incentives to switch from pesticide use 
voluntarily even though they expressed the desire to switch to alternatives pest control 
strategies if they find them effective. Policy initiatives, by state agencies, would therefore be 
the best approach to stimulate changes in farmers’ behavior which can facilitate the adoption 
of sustainable strategies.  
In the first place, government must introduce and enforce market standard for all foods 
especially vegetables in the Ghanaian market. There are already state agencies such as the 
Food and Drugs Board and Ghana Standard Board which can be tasked to enforce these 
standards. It is important to note that, for this policy to trigger the desire response at the farm 
level, mass education especially by using radio and TV should be done. Market women who 
are usually the retailers of vegetables should also be engaged and educated about the dangers 
of high pesticide residues and how checks would be conducted on the vegetables they are 
selling in the market at random. If traders selling vegetables which are found to contain high 
pesticide residues are sanctioned, they will buy only from farmers who use less pesticide and 
this can stimulate changes in farmers’ attitude and behavior towards the use of pesticides.  
In addition, state agencies in collaboration with NGOs should start a serious campaign to 
promote organic vegetables in the country by once again employing mass media platforms 
such as radio and TV. There is currently no market for organic produce and this doesn’t 
motivate farmers to abandon the easy way of just controlling pest by spraying. Highlighting 
the advantages of organic vegetables would not only create a market for it, it would also 
expose the dangers of pesticide use to the public which can trigger changes in farmers’ 
behavior at the farm level. 
At the farmer level, farmers have already expressed their desire to adopt sustainable pest 
control strategies. A number of things, in the view of the farmers, need to be done to help 
them not only to reduce their over-dependence on pesticide but also facilitate their adoption 
of other pest control strategies such as IPM in the long-run.  
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Fig. 6  Discussion with farmers about alternatives to pesticide use 
 
Source: Fieldwork, 2012 
Research to underpin the design of a comprehensive and effective IPM was identified by the 
farmers as crucial if they can manage pest in a safe and sustainable way. According to them, 
the prevailing economic climate in the country means that losing their crops to pest would 
have a devastating effect on their livelihoods due to the absence of socioeconomic safety 
nets. Alternative strategies, they say, must be effective in controlling the pests in order to 
facilitate adoption. It is therefore very crucial for a thorough research to be done at ‘local 
sites’ to provide a basis for the development of effective IPM which to enhance its’ adoption 
by farmers.  
Training of farmers on alternative strategies such as IPM was also identified as very crucial if 
farmers are to abandon their reliance on pesticides. The Dzorwulu Vegetable Farmers Society 
was identified as an important stakeholder that can effectively coordinate a training 
programme to ensure that more farmers adopt IPM when an effective one is introduced. 
The breeding of resistant varieties was one area where the farmers wanted more research to 
be carried out. They were of the view that, the vegetables they grow are very susceptible to 
insect pest attack which results in the application of excessive amounts of pesticide and hence 
if they can get varieties which are resistant, pesticide use would be reduced drastically. Some 
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farmers suggested that government and scientist should employ genetic engineering to create 
seeds which are pest resistant and that, they would welcome Genetically Modified 
Crops(GMOs)
6
 if that would help them reduce their dependence on pesticide.  Even though 
they had very little information about the adverse effects of GMOs, they were aware that 
genetically engineered tomatoes have been introduced in a neighboring country and they felt 
this should also be done in Ghana to tackle the pest problems they face. It is however worth 
to mention that, public education on GM foods is very scanty and there is a general lack of 
in-depth understanding of what GM foods are among the ordinary citizenry(Buah, 2011). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             
6 http://africaflak.blogspot.no/2007/11/ghanas-experts-speculate-burkina-faso.html 
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5.0 Conclusion and recommendation 
 
The issue of pest is a serious challenge to vegetable farmers at the Dzorwulu Plant Pool site. 
To protect their crops and invariably their livelihoods, these farmers depend mainly on 
chemical pesticides to combat the pest menace because they feel this is the only effective way 
available to them to control the pests. Their choice of pesticide over other pest control 
strategies is due to the lack of knowledge and training on sustainable alternatives such as 
IPM. Very little has been done by the MoFA and other government agencies to implement 
effective strategies that will help farmers reduce their dependence on pesticides. 
The use of pesticide poses serious threats to farmers, consumers and the environment. 
Controlling pest by using pesticides has created health issues for the farmers mainly due to 
improper handling of pesticides as well as the non-use of personal protective clothing. The 
indiscriminate disposal of pesticide containers also has serious environmental implications.  
Apart from the hazards of pesticide use on farmers and the environment, consumers also face 
huge health risk by consuming vegetables with high pesticide residues. 
Even though pesticides use is the main pest control strategy currently employed by the 
farmers, they are ready to adopt other sustainable approaches such as IPM to reduce their 
dependence on chemicals. However, in order to ensure high adoption rate of sustainable pest 
control strategies such as IPM, it should be part of a broader policy strategy.  
Furthermore, government needs to invest in research in order to come out with a sustainable 
pest control strategy that is effective. Proper training of farmers is also required for any 
alternative pest control strategy to succeed because farmers will only adopt if they are 
convinced that it would work. 
The study has identified that, farmers are willing to switch to other sustainable pest control 
strategies such as IPM. However, such a switch can only happen when farmer are sure that 
alternative control strategies are effective in controlling pest. It is therefore recommended 
that, a thorough study of the pest ecology is done at the Dzorwulu Plant Pool site to get a 
deeper and better understanding of the pest situation. This would provide vital information 
for the development of an effective IPM. 
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Appendix 1 
Interview Guide (Semi-structured) 
 What are your experiences as a vegetable farmer at this site and what are some of the 
challenges? 
 Do you have problems with pests? 
 Can you identify the various pests that you destroy your crops? 
 How do you control the pests? 
  At what time during the production cycle do you start controlling pests? 
 Have you had any training on how to control pests? 
 Do you experience any adverse effects due to how you control pests? 
 Are you aware of different ways of controlling pests apart from spraying with 
pesticides? 
 Are you prepared to switch from the use of chemicals to other sustainable strategies? 
 What can be done by government, NGOs and researchers to help you reduce your 
dependence on chemicals to control pest?  
 Is there any extra information you would like to share? 
